o

First Annual Meeting

8T, PAUL, i
mm1smﬂ

EIVED

T T UL R

January 6 and 7, 1953
Green Hall University Farm

University of Minnesota

LIBRARY:
NORTH CENTRAL FVHEST EXPERIMENT STATICN
FOREST SERVICZ- U.S. DEPI. OF AGRICULTURE
FOLWELL AV “éli._
ST. PAUL, MINNESOTA 55101

Mimeogravhed by
Office of State Entomologist
Minnesota Department of Agriculture, Dairy snd Food




January 6 and 7, 1953

CENTRAL INTERNATIONAL FOREST INSECT AND DISEASE CONFERENCE

Table of Contents

Subject

Introduction

Schedule of Events for Pioneer Meeting 1953

USDA Division of Forest Insect Investigations - J. A. Beal . . .
USDA Divieion of Forest Pathology - J. R. Hansbrough . . . . . «
Canadian Division of Forest Pathology - J. E. Bier . . . « « « &

Canadien Division of Forest Biology - M., L, Prebble . . . . ..

Research and Current Problems in Central International Area
Sault Ste. Marie Laboratory — R, M, Belyea . . + + « o + &
Milwaukee Forest Insect Laboratory - H. J. MacAloney . . .
Milwaukee Forest Insect Laboratory - D. M. Benjsmin . . . .
Milwaukee Forest Insect Laboratory - A. T. Drooz . . . . .
Saskatoon Forest Pathology Laboratory - C. J. Riley . . « .
Michigan State College (Pathology) - F. C. Strong . . . . &
University of Michigan - 5. A, Graham . . . « + + « & o & &
Michigan Department of Conservation - N. F. Smith w w ow e e
William Bonifas Lumber Company - L, M., Argetsinger . . . .
Winnipeg Laboratory of Forest Biology - R. R. Lejeune .
University of Minnesota - D, W, French . . . « & ¢« « ¢ ¢ &
University of Minnesota - A, C, Hodson . . + « « « « « « .
USDA Lake States Forest Experiment Station - R. L. Anderson

Indian Head Laboratory of Forest Biology - L. O, T. Peterson

University of Wisconsin — J, B, Kuntz . . . « « « + ¢ « &
University of Wisconsin - R. D. Shenefelt . . . . . « . « «
Appendix

Statement of Conference Objectives
Attendence at January 6 and 7, 1953 Conference

Page

« 9,10

25



INTRODUCTION

For a number of years, entomologists znd forest pathologists of the Central
United States and Canada have felt the need for better integration of their think-
ing and activities, Preliminary discussions of a2 small representative group dem-
onstrated that interest was sufficient to further explore the establishment of a
forest insect and disesse conference which might bring working entomologists and
pathologists of the two countries together. Accordingly, a2 request was sent out
to all potentially interested entomologists and forest pathologists that they be
present on January 6th and 7th at University Farm in St. Paul, Minnesotz to par-
ticipate in an organizational meeting and to contribute to a general discussion
of mutual oroblems and progress. Response to the request for participation was
remarkable. Representation was obtained from a2ll of the agencies in the United
States and Canada who are concerned with forest protection, as well as all of the
major universities in both countries that serve the central international area.
The undertaking was given substantial impetus by the presence and encouragement
of Dr. J. A. Beal, Chief, Division of Forest Insect Investigetion, USDA: Dr., J.
R. Hansbrough, Senior Pathologist in Charge, Division of Forest Pathology, USDA
(New Haven Laboratories); Dr. M. L. Prebble, Chief, Division of Forest Biology,
Department of Agriculture, Ottswa; and Dr. J. E. Bier, Associate Chief, Division
of Forest Biology. The opvortunity to meet jointly proved so orofitable for both
entomologists and pathologists that it was unanimously agreed to hold future meet-
ings which would continue to stress, informally, common insect and disease prob-
lems and the research approaches of the various workers who must cope with them.
An opportunity was given each representative to outline the work in progress un-
der his supervision or direction, and also to present some informstion on the
progress of the particular project to which he had reference. Future programs
may not follow this same pattern exactly; however, it was considered highly de-
sirable that the informal aspect of the program should be preserved snd that as
much time =s possible should be made available for informal interchange of ideas
and informetion.

Dr. Blair M. McGugan, Division of Forest Biology, Science Service, Caznadian
Department of Agriculture, Forest Insect Laboratory, Sault Ste. Marie, Ontario,
Canada, was chosen chairman of the group for the ensuing year. An sbbreviated
statement of objectives was adopted in lieu of a formal constitution, confining
responsibility for their perpetuation in a chairman to be elected at the close
of each annual meeting, It is the chairmen's responsibility to prepare the en-
suing program, to make srrangements for the annual meeting, and to discharge such
additional responsibilities as the organization may assume. It was agreed that
the next annual meeting will be held at the Laboratory of Forest Biology, Sault
Ste., Marie, Ontario, Canada, in October, 1953,

The transcript of the proceedings of the January 6th and 7th conference has
been reveiwed by the respective pmarticipants. Such inaccuracies as still exist
must be attributed to the undersigned, who has considered it his responsibility
to achieve as much uniformity 2s possible in the presentzstion of this material.

J. W, Butcher

Acting Chairman

Pioneer Meeting

Central International
Forest Insect and Disease
Conference



SCHEDULE OF EVENTS FOR 1953 MEETINGS OF THE CENTRAL INTER-
NATIONAL FOREST INSECT AND DISEASE WORK CONFERENCE

9:00 to 12:00

12:00 to 1:00

1:00 to 2:00

Plant Pathology Building
University Farm St. Paul 1, Minn,

January 6

Business Meeting for Consideration and Adoption of
Constitution.

Iuncheon at University Farm Cafeteria.

Forest Insect and Disease Research and Survey Activities in
United States and Cenada.

(J. A. Beal, J. R. Hansbrough, J. E, Bier, M. L. Prebble.)

Discussion of Research and Current Problems

(Listed heads and moderators are urged to encourage contributions from
their staffs and associstes during the time assigned to their orgsnization

or state.)

2:00 to 2:45

2:45 to 3:45

7130

9:00 to 9:45

9:45 to 10:30

10:30 to 11:15

11:15 to 12:00

12:00 to 1:00

1:00 to 1:45

1:45 to 2:30

2:30 to 3:15

3:15 to 5:00

Sault Ste. Marie Laboratory of Forest Biology - R. M. Belyea
and Staff.

Milwaukee Forest Insect Laboratory - H. J. MacAloney and Staff,

Smoker.

January 7
Saskatoon Forest Pathology Laboratory - C. J. Riley and Staff.

State of Michigan - Moderators: F, G. Strong, Pathologist
S. A. Graham, Entomologist
L. M. Argetsinger, Pathologist

Winnipeg Laboratory of Forest Biology - R. R. Lejeune and
Staff.

State of Minnesots - Moderators: D. W, French, Pathologist
A, C, Hodson, Entomologist
R. L. Anderson, Pathologist

Luncheon at University Farm Cafeteria.

Indian Head Laborstory of Forest Biology - L. 0. T. Peterson
and Staff,

State of Wisconsin - Moderators: J. E. Kuntz, Pathologist
R. D, Shenefelt, Entomologist

University of Toronto - Moderators: L. T, White, Pathologist
C. E, Atwood, Entomologist

Informal Discussion.
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FOREST -INSECT AND DISEASE RESEARCH AND SURVEY ACTIVITIES IN THE UNITED STATES
AND CANADA

Division of Forest Insect Investigations - United States of America

J. A, Beal

There are aporoximstely twelve Division of Forest Insect Investigations field
leboratories in the United States, Alasks, and the Pansma Canal Zone. They are
obliged to work on direct control measures for forest insects, to a great extent,
but we would like to emphasize more and more natural or biological control studiesy
particularly from the long-range viewpoint. We are also definitely interested in
tree breeding programs. Originally, the primary objective was the production of
better boles. Several varieties resistant to forest insects and diseases are
showing up, however, and these have not only stimulated tremendous interest on
the part of tree breeders but have reshaped their objectives. We are confronted
with more problems in the control of forest insects than we have ever encounter-
ed before. Our losses appear to be at an all time high both volume-wise and dol-
lar-wise. With these losses have come greater interest in snd greater public de-
mand for the intensification of our efforts in vpest control and in research de-
signed to improve the vresent known control methods.

We have = number of situations where we have joint Canadian-Americen nrob-
lems; for example, airplane spraying vrojects, exchanging semples of insects and
diseases, and cooperation in work on virus diseases of forest insects, just to
mention a few. There are, in addition, a great many other projects on which we
cooperate with Csnadian entomologists. In addition, we have & great many coop-
erative projects with orivate industry, as well as with the several states. Our
progress would be severely retarded were it not for this excellent cooperation.

As regards the structure of our orgenization, we have two men in the divi-
sion office, in addition to myself; Messrs. Baker(in charge of research) and Parker
(in charge of surveys). We have field stations at Portland, Oregon, with substa-
tions in Alaska: Berkeley, California; Coeur d'Alene, Idaho; Ogden, Utah; Fort
Collins, Colorado; and a new one at Albuquerque, New Mexico. We also have labo-
retories ot Milweukee, Wisconsin snd Columbus, Ohio, with substations at Columbis,
Missouri and Moorestown, New Jersey; New Haven, Connecticut; Beltsville, Maryland;
Asheville, North Carolina; and Gulfport, Mississippi. The latter have substations
in Texas, Floride and the Pznams Canal Zone.

The Gulfport Laboretory has been doing considerable work on forest products
insects and in research connected with log and lumber storage. In the Southeast,
we have had three sizeable outbreaks of sawfly species that sre as yet unnemed,
and & great deal of trouble with pine beetles., These are receiving some atten-
tion in both surveys and research studies., The laboratory at Beltsville, Md.,
is primarily concerned with spruce budworm, with special emphasis on aerisl spray-
ing formulation. Many of the Leke States' problems are concerned with plantations
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and the insects associated therewith. The Columbus, Ohio, station is working on
vectors of plant disease and works very closely with the Division of Forest Pathol-
ogy. These joint projects are associated with elm phloem necrosis, Dutch elm di-
sease, and oak wilt, Principal projects of the New Haven station are spruce bud-
worm, both biological and direct control studies; the white pine weevil; scale
insects; and development of sprays and spraying equipment. The Colorado station
at Fort Collins is primerily concerned with bark beetle problems and with defoli-
ators, to a lesser extent. The Coeur d'Alene, Idaho, station has been doing work
on survey snd control of the mountain pine beetle and Englemann spruce beetle, es
well a2s with budworm snd other defoliators. The station at Ogden, Utsh, is exclu-
sively a survey station, as is the case with the one at Albuquerque, New Mexico.
The one in Portland, Oregon, carries on a considerable amount of research on
spruce budworm, the Douglas fir beetle, and the susceptibility of Ponderosa Pine
to bark beetle attsck, etc. They have also been doing 2 considerable amount of
work on defoliator problems. At the California station, the main problems under
study are related to bark beetles.

T ghall leave to Dr., MacAloney the details on projects of the Milwaukee sta-
tion. Our over—all program encompasses survey and research., We have been called
on to sssist in control programs to a very great extent. This, naturally, cuts
down on the resesrch time available to our staff. We should like very much to
incresse the scope of our research activities, perticularly in the more basic

subjects,

Division of Forest Pathology - United States of America

J. R. Hansbrough

I could almost repeat Dr. Beal's remarks, substituting "forest pathology"
for "forest entomology". Forest disease problems are similar throughout forest
types, hence the problems in the Lake States srea where the spruce-fir and north-
ern herdwood types predominate are closely related to those of northeastern United
States where the same types occur. This is the basis for directing research in
this region from the New Haven, Connecticut, laboratory.

As a Division, we are not engasged in survey activities to the same degree
that the Division of Forest Insect Investigations is. Forest disesses do not
fluctuate in cycles as do forest insects, hence, there is less need for over-asll
annual surveys. We do, however, conduct surveys for specific diseases that are
already epidemic or threaten to become so, such as pole blight of western white
pine, oak wilt, and birch dieback. Generally sveaking, a higher percentage of
our funds go into research than is true at present in Forest Insects,

In response to Dr. Kuntz' question as to the structure of the Division of
Forest Pathology, I briefly summarized it as follows: Our headquarters office
is at the Plant Industry Station, Beltsville, Maryland, a suburb of Washington,
D. C. The United States is divided into four large geographic areas for
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administrative and research suvervision, 2s an aid in coordinating research in
similar forest types. These areas are (1) the Northeastern snd Lake States where
the principal forest types are northern hardwoods, spruce-fir, northern pines,

and trensition hardwoods, (2) the Southeastern and Southern Stetes where the prin-
cipal forest types are the southern pines and the southern herdwoods, (3) the Great
Plains and the Rocky Mountain States where the western yellow pine, lodgevole pine,
and western white pine types predominate, and (4) the West Coast States where the
Douglas fir, sugar pine, and western fir types predominate. In each of these re-
gions there are from two to four substations working on specific problems and co-
operating closely with other agencies interested in the szme problems. The Divi-
sion hes a staff of approximately fifty professional forest pathologists, with
additional personnel in sub-professional and clerical capacities. We have not
been vparticularly active in the Lake States, having only one permanent man, Ralvh
L. Anderson, stationed here at present. Our long term plans envision a great ex-
pansion of our activities in this region.

The Division of Forest Pathology conducts research on both the endemic and
epidemic diseases causing serious forest losses. They may be roughly classified
into three groups; (1) native diseases, (2) introduced diseases, and (3) products
pathology. In all our laboratories the study of heart rots of forest trees is
one of primary importance. On white pine blister rust, we are cooverating in the
work of selecting and breeding for resistence and investigating the gquestion of
whether more than one strain or race of the blister rust fungus is present in this
country. On chestnut blight we are continuing our selection and breeding work in
search of a chestnut tree that has the desirable characteristics of our American
chestnut, plus the blight resistance of the Chinese chestnut. On the Dutch elm
disease and phloem necrosis we have a specizl laboratory at Columbus, Ohio, work-
ing entirely on the problem of securing elms resistant to both diseases. Om o2k
wilt we not only collsborate with several states on research problems but also
maintain 2 special laboratory at Columbia, Missouri, working on control methods
and in cooperation with the Division of Forest Insect Investigations, on the vec-
tor situstion. Pole blight of western white pine is one of our major problems
and this disease and oak wilt have been the subject of almost all of our forest
disease survey activities. Research continues also on the cause and control of
the little leaf diseasse of shortleaf pine in the Southeast and birch dieback in
the Northeast. Birch die-back has been the subject of several international con-
ferences and indicates how closely Canadian and United States research agencies
can cooperate on forest pest oroblems to their mutusl adventage. On products
pathology, the Division's activities are centered at the Forest Products Labora-
tory at Madison, Wisconsin, with most of the field laborstories cooperating on
certain problems, This very briefly suggests the nature and scope of our
activities.
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Division of Forest Pathology in Canada

J. E. Bier

The forest pathologists in Canada form vart of the Division of Forest Biol-
ogy, Science Service, Federal Department of Agriculture. At present there are
six branch "aborstories in forest pathology in Canads. These are located at
Fredericton, New Brunswick; Quebec, Province Quebec; Toronto, Ontario; Sasskatoon,
Saskstchewan; Calgary, Alberta; and Victoria, British Columbis. It is possible
that a staff in pathelogy will be located at the Laboratory of Forest Biology,
Winnivpeg, Manitoba, within the next year or two. It is mentioned that 211 branch
laboratories in forest pathology have become established over 2 vperiod of the last
twelve years., The total staff amounts to seventy-eight persons of which forty-
two are nrofessional vpersonnel. Matters of policy, demonstration, research di-
rection, »nroject coordination, etc., a2re dealt with at the headquarters for the
Division of Forest Biology, Ottawa, Ontario. '

Research on timber or vroducts pathology is conducted by the Depaertment of
Resources and Development in Canada. The work is located a2t two centres: The
Forest Products Laboratory, Ottawa, Ontario; and The Forest Products Laberstory,
Vancouver, British Columbia.

None of the Provincial Governments or industry in Canadas have engaged forest
pathologists on their staffs. However, it 1s important to mention that both the
above interests are sending technical personnel to pathological laboratories for
research direction and work. This has resnlted in a high degree of cooveration
and coordination between the forest research undertaken by forest pathologists
and Provincial and company foresters. At present the Provincial Government .in
Ontario is constructing an excellent laboratory at Maple to accompdate members
of the Toronto establishment,.

Since the organization of the Division of Forest Biology in 1851 the forest
biology rangers (nreviously called forest insect rangers) have become orgsnized
for a nation wide disease, as well 2s insect, survey. The forest vathologists
are very fortunate to have the services of this large grouvp of non-professional
workers in addition to the technicians assigned to each laboratory. It has been
demonstrated that with experience the above types of personnel are competent to
undertake the standardized procedures on project work. This provides the scien-
tist with more time to devote to the research aspects of 2 problem,

A review of the vathological projects of national importance in Canada em-
phasizes the need for a greater coordination in forest research. It is conclud-
ed that this orinciple applies equally to other svecialized groups. The more
recent development of educational standards requiring high specislization for
quelificaetion in one of the many disciplines of forest research has been 2 sound
and logical advance. Unfortunately on occasion a specialist in one field has as-
sumed the responsibility for the solution of research vroblems of a most complex
nature. Possibly this has occurred to some degree in such problems as birch
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die-back in the Maritimes, needle blight of white pine in Ontario, Hyvoxylon can-
ker of poplar in the Prairie Provinces, and pole blight of white pine in British
Columbia. The addition of research in tree physiology, anatomy, ecology, soils,
microclimatology, mycorrhiza, etc,, has been of essential importance to patholo-
gists and entomologists in an effort to solve the complex problem of birch die-
back. One wonders what the outcome of a bioclimatological apvnrosch te the insects
causing wounds in voplar and their relation to the incidence of Hypoxylon canker
might be., The Division of Forest Biology has recognized this need for & coordi-
nated approach to research problems and has recruited specialists in anatomy,
ecology, physiology, genetics, mycorrhiza, etc,, whose research is essential to

a solution of the problems in pathology and entomology. The present Central In-
ternational Forest Insect and Disease Work Conference brings together entomolo-
gists and pathologists to discuss joint problems. There is no question that in
the plenning, progress and solution of many of our problems it will be necessary
to consult with and engage specialists in other disciplines of forest research.

Division of Forest Biology in Canada

M. L. Prebble

The Division of Forest Biology, one of seven divisions of Science Service of
the Devartment of Agriculture, Canada, has headquarters in Ottawa with regional
laboratories as follows:

Maritime Provinces. Regional laboratory at Fredericton, New Brunswick,
with sub-laboratories at Debert, Nova Scotia, and at
Corner Brook, Newfoundland.

Quebec. Regionsl laboratory at Quebec City, Quebec,
Ontario. Laboratory of Forest Pathology a2t Toronto, Ontario.

Forest Insect Leboratory at Sault Ste. Marie, Ontario.
Laboratory of Insect Pathology at Sault Ste. Marie,

Ontario,
Manitoba, Forest Insect Lzboratory at Winnipeg, Manitoba,
Saskatchewan, Laboratory of Forest Pathology a2t Saskatoon, Ssskatchewen,

and Forest Insect Laboratory at Indian Head, Saskatchewan.
(responsible for the southern agricultural portions of
the three Prairie Provinces.)

Alberta. Forest Insect Laboratory and Leboratory of Forest Pa-
thology at Calgary, Alberta.

British Columbia. Forest Insect Laboratory at Vernon, British Columbia.
Forest Insect Laboratory and Laboratory of Forest
Pathology at Victoria, British Columbia.
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The Division of Forest Biology has a total steff of aporoximately 390 vpersons
employed throughout Canada and assisted by a variable number of casual emvloyees
during the summer months, About 150 of this number are trained in entomology and
pathology; about 80 are trained a2s rangers or field assistants in Survey and In-
vestigational programs; about 55 are trazined ss laborstory technicians.

- The policy of the Division of Forest Biology is to carry out the Forest In-
sect and Disease Survey and to investigate insect and disease problems throughout
Canada. The Forest Insect Survey was set in operation about 16 yesrs ago and hss
been functioning from coast to coast. In addition to being a detection service,
the Forest Insect Survey is regarded as the complement of the research investiga-
tions. Objectives and techniques are continually being crystallized and improved.
Since 1951, tree diseases have been included in the Survey to form a2 combined For-
est Insect and Disease Survey. Special staff is attached to each laboratory to
look after Survey problems. The field organizstion depends on the Forest Biology
Rangers and 88 districts have been defined throughout Canada, each of which will
be the specific responsibility of one Forest Biology Ranger.

In the program of research of the Division of Forest Biology each scientific
member of the staff has 2 gpecific responsibility for one or more research Dro-
jects and, so far as possible, is protected from distrecting influences that
would interfere with the prosecution of research. Bach project leader is reauir-
ed to keep in touch with provincial authorities carrying out research in similar
fields and from time to time is required to devote s small proportion of his time
to such professionsl and extension activities as may be required to bridge the
gap between research, which is a function of the Division of Forest Biology, and
application, which is the prerogative of provincial departments and industrial
organizations,

In addition to the regional laborstories referred to earlier, there sre var-
ious sections within the Division of Forest Biology which play an important part
in its research program. They include a section of genetics and cytology: a sec-
tion of bioclimatology; a section of insect pathology and a section of chemical
control. Section leaders azre required to keep in touch with 211 regional labors-
tories in reference to research programs closely related to sectional interests,
At the present time, three of the four sections noted a2bove are headguartered at
the laboratories in Sault Ste. Marie, Ontario, Canada.

DISCUSSION OF RESEARCH AND CURRENT PROBLEMS IN LABORATORIES THROUGHOUT THE CENTRAL

INTERNATIONAL AREA

Sault Ste. Marie Laboratory of Forest Biology

R. M. Belyea
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At Szult Ste. Marie, Ontario, .are located two laboratories of the Division
of Forest Biology:; the Laboratory of Insect Pathology, which is concerned with
investigations of insect diseases. (primarily fundamental studies), and the For-
est Insect Laboratory, which is concerned with the broader asvects of forest en-
tomology in the Province of Ontario. While these two laboratories have separate
Officers-in-Charge (J. M, Cameron, Officer-in-Charge, Laboratory of Insect Pa-
thology; R. M. Belyea, Officer-in-Charge, Forest Insect Laboratory), they operate
under a Jjoint administration and co-operate most closely in the execution of their
investigative programs.

Attached to the Forest Insect Laboratory are four Field Stations in which
field investigations are centred during the summer season - the Laniel and Chalk
River-Field Stations in the east, the Black Sturgeon Lake Field Station north of
Lake Superior, and Cedar Lake Field Station in the northwest,

The staff of the Laboratories consists of the following:
Permanent staff

Forest Non-
Technical Biology Technical

Personnel Rangers Personnel Seasonal Staff
Forest Insect
Laboratory 30 22 22 30-32
Laboratory of
Insect Pathology 10 - 23 7-9
Lo 22 Lg 37-41

The following is a listing of the more important current studies being con-
ducted at the Forest Insect Laboratory and its subsidiary Field Stations. In
each case, the name of the project leader is indicated.

1. Forest Insect Survey (Ontario) - W, L. Sippell, Officer-in-Charge,
Forest Insect Survey.

- J. E, MacDonald, Chief, Forest Biology
Ranger.

(a) Ecological studies of the forest tent caterpillar in Ontario with
special reference to insect parasites and diseases - W. L., Sippell.

(b) Studies of stand development and species compcsition of the Boreal
Forest in northern Ontario - H. D. Haswell.

(e) Studies on the larch sawfly in Ontario - D. R. Wallsce.
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Section of Bioclimatology - W. G. Wellington, Section Head.

(é) Investigations in ecological meteorology with special reference
to the ecology of forest insects: General studies — W, G,
Wellington.

(b) Phenological investigations of forest insects and their host trees
- A, H. Rose.

(c) Investigations of the behaviour and physical ecology of the white
pine weevil - C. R, Sulliven.

(d) Investigations of the behaviour and physical ecology of Neodivrion
sawflies - G, W. Green,

Section of Cytology and Genetics - S. G. Smith, Section Head.

(a) Cytological survey of the order Coleoptera - S. G. Smith and
Miss D. E. Maxwell.

(b) Investigations of the sex retio in the spruce budworm Choristoneura
fumiferana (Clem.)

(¢) Investigations of the rate of yolk consumption by overwintering
larvae of the spruce budworm Choristoneura fumiferana - S, G.
Smith.

Studies of physiology of insects - G. T, Harvey.
(a) Studies of the metabolism of the spruce budworm,

(b) Determinetion of incubation threshold of eggs of Choristoneura spp.

Investigations of the flowering history of balsam fir in relstion to
development of spruce budworm outbreaks - W. E. Cawthray, R, M. Belyea.

Ecological relationships of poplar and balsam with reference to out—
breaks of the forest tent caterpillar and the spruce budworm, A. W,
Ghent, J. R. Rooke.

Investigations of populations, and natural control of the spruce bud-
worm in northwestern Ontario - J. R, Blais, S. McDonsald.

Ecological studies on the spruce budworm - J, R, Blais.
Regeneration studies in forest stands devastated by the spruce budworm

in Ontario - M. L. Prebble, D. A. Fraser, J. R. Rooke, J. B. Thomas,
A, W. Ghent.
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T Investigations of pathogens of the spruce budworm, Port Arthur district
of Ontario - H. M. Thomson.

1l Investigations of pathogens of the larch sawfly Pristiphora erichsonii
- A. M. Heimpel,

12, Investigations of insects affecting seed oroduction in red pine - L. A,
Lyons.

13, Investigations of the mortality of white svruce in the Lake Nipigon
area - J. B. Thomas,

14, Investigations of borer damage in fire-killed pine, Mississagi fire
area — L. M, Gardiner.

15. Ecological studies in a hardwood stand at Chalk River, Ontario, with
special reference to the condition of yellow birch - D, A, Fraser.

Milwsukee Forest Insect Laboratory USDA

H, J. MacAloney

The forest ingsect laboratory at Milwaukee has been in operation sbout 18
years, Our territory covers all of Forest Service Region Nine, which includes
the Central States as well as the Lake States., We are responsible for research
and survey work on forest insect infestations on nationally owned lands in this
entire territory and we give assistance wherever possible to State and private
agencies, Becsuse of a small station staff we have confined most of the research
work to the Lake States and at the present time our sctive projects relate to the
Saratoga spittlebug, the larch sawfly, the white-pine weevil, and the jack-pine
budworm. We are also carrying on a spraying experiment in cooperation with the
Illinois Natural History Survey and the Forestry Division in the use of a virus
disease as a control for the European pine sawfly in red pine plantations in that
State. An appreciable amount of time is spent by all of us on survey work, vpar-
ticularly on the National Forests and Indisn Lends but also in cooperation with
State Entomology and Forestry Departments., Dr, Benjemin and Mr, Drooz will dis-
cugs their research problems in more detail.

D. M, Benjamin

One of the major forest insect problems in the Lzke States during the past
decade has been the Saratoga spittlebug. Since 1946, it has been necessary to
treat approximately 31,000 acres of red and jack pine plantations to control this
insect, The Saratoga spittlebug is quite unicue in that, although it is distrib-
uted from Florida north to Ontario, damaging populations have built up only in
certain portions of the Lake States. The adults feed on red and jack pine and
the nymphs on s number of species of woody and herbsceous plants growing on the
forest floor. The most important of these a2lternate hosts are sweet fern and
several species of Rubus. ZEcological investigations have been directed toward
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the survey and control aspects of the problem. Recent studies have established
correlations between nymphazl and adult populstion densities and between adult
vopuletion densities and resulting feeding injury. Significant changes in tree
form sttributable to Saratoga spittlebug feeding have been demonstrated. These
changes may be detected prior to flagging or at the sub-economic injury level,

Question
Have you ever found Saratoga spittlebug injury in jack pine 60 to 80 years
of age?

Answer
We have not encountered flagging injury on trees in that age bracket.

Question ;
What technique was employed when spittlebug nymphal populations were comnared
with adult pooulations?

Answer

The actual number of nymphs feeding on sweet fern (on 10 milacre plots) wes
compared with the number of adult bugs swept from 20 trees within the ssme tenth-
acre study area, Further refinements should include clsssification by sweet fern
to vine ratios.

A..T. Drooz

Most of the work with which I 2m concerned deals with the larch sawfly in
Minnesota. Research phases are concerned with internreting novulation dynamics
of the lsrch sawfly. We have used frass ssmpling techniques in much of our DOP-
ulation analysis work and we are also using branch samples, We also use the
techniague of aeriel exsmination or survey, following flight lines previously lsid
out 12 miles evart, We have coonerated with the Belleville Laboratory in the re-
lease of parasites, but we have run into host resistance to the parasite the same
s was found in Cansda. For the present, we a2re discontinuing further liberations
of parasites agsinst the larch sawfly.

Question

What about the small mammal populations in your work areas?

Answer

We have not made any quantitative measurements, but we do intend to make
some spring collections to develop information regarding the gross overwintering
mortality picture.

H. J. MacAloney

Dr. Benjamin has been doing additionel work in cooperation with the State
of Michigan on the white-pine weevil. We will meke every effort to keep Dr.
Benjamin and Mr., Drooz on their research work in the critical part of their ses—
sonal period. Mr. Beckwith and I will be available for whatever survey work
will be necessary during that time.
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Active Projects

Studies of the biology of the pine sawflies and the effects of environment
on their abundance (D, M., Benjamin and A. T. Drooz).

Studies of biotic agents as a means of controlling pine sawflies (D. M.
Benjamin and A. T. Droosz).

Studies of the biology of the larch sawfly and the effects of environment
on its abundance (A. T. Drooz).

Studies of biotic agents as a means of controlling the larch sawfly (A. T.
Drooz and D. M, Benjamin).

Studies of biotic agents as a means of controlling the jack-pine budworm
(D. M, Benjamin and A. T, Drooz).

Studies of the bioclogy of the Saratoga spittlebug and the effects of envi-
ronment on its abundence (D. M. Benjamin).

Studies of the control of the white pine weevil through the application of
insecticides (D. M. Benjamin).

Development of methods for conducting the most effective and economical

forest insect surveys (H, J. MacAloney, D. M., Benjsmin, A. T, Drooz, L. C.
Beckwith).

Laboratory of Forest Pathology, Saskatoon, Saskatchewan

C. J. Riley

The Laboratory of Forest Pathology at Saskatoon is resvonsible for work in
Saskatchewan and Manitoba., The principsl forest types in this region are indi-
cated on the map which accompanies Halliday's "Forest Classification for Canada"
(Bulletin B89, Forest Service, Canadian Department of Mines and Resources, 1937).
In the Mixedwood Forest Section which occupies a zone north of the prairie and
agricultural area, the principal species are white spruce, jack pine, aspen, black
gpruce, and tamasrack. North of the Mixedwood lies the Northern Coniferous forest
of the Pre-Cambrian Shield, in which black spruce, tamerack, jack pine and asven
predominate., Balsam fir is not an important species in most of this region, but
it is increasing in sbundance, and probably will occupy an important place in
future stands.

The oprincipal projecis being conducted at the Saskatoon Laboratory include
decay studies in white spruce and aspen, root diseases of spruce, mistletoe of
jack pine, diseases of nurseries and plantations, and the forest disease survey,
The actual volume of decay in the white spruce stands is not great. Butt rots
which enter through the roots are responsible for considerable loss through wind



~ Page 12

breakage. Root diseases are believed to be responsible for mortality of single
and groups of trees in all age classes, These are being investigated by a re-
search team which includes a pathologist, an ecologist, and an entomologist.,
Good evidence has been found of relationships between soil conditions, injury
caused by a root wounding insect, and root-rot fungi.

Jack pine mistletoe (Arceuthobium americanum) is widely distributed in the
Mixedwood Forest Section, but has not been reported east of Manitoba. A survey
is being conducted to establish the eastern extremities of the range of mistle-
toe and to determine whether or not the parasite is spreading esstward., Other
aspects of the disease are also being studied, including the ascomycetous para-
site of mistletoe, Wallrothiella arceuthobii, This fungus is common and may be
2 more important agent in the natural control of mistletoe than has been realiged,
I should be grateful to be advised regarding any occurrence of jack pine mistle-
toe east of Manitoba,.

Our forest disease survey is yet in its infancy. No personnel are assigned
wholly to this project. Field data are collected by people engaged primerily in
other kinds of work. Forest Biology Rangers whose primary duties are entomolog-
ical 2re being trained in disease survey work., Survey data are collected in con-
Junction with all field work in other projects, Personnel employed in Provincial
and Federal Forest Services, and in private employment, contribute many reports
and samples. The annual report of the Forest Disease Survey is now published
jointly with that of the Forest Insect Survey.

We have recently added to our staff a specialist in forest nursery diseases.
His responsibilities will involve not only diseases that occur in nurseries, but
also those of plantations, including shade trees and windbrealks. In this field,
diseases with physiological relationships are perhaps more common and important
than in other regions, owing to the naturally unfavourable conditions for tree
growth in prairie regions. ZExtremes of cold, drought, =znd soil conditions may
predispose planted trees to attack by weak parasites that are ususlly unimportant
in vigorous trees.

State of Michigan, Michigan State College

F. C. Strong

Forest and Shade Tree research work carried on at Michigan State College
covers the following investigations and duties:

Control of damping-off of conifer seedlings in forest tree nurseries using
various chemical fungicides. These fungicides are applied in three ways: (1)
Dusting of the seeds immediately before sowing; (2) Sprinkling on the fungicides
after seed is sowed, with subsequent sprinklings at several day intervals; and
(3) Mixing the fungicides into the soil prior to sowing of the seed. A second
published report is planned for this summer,
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Cedar-apple (and hawthorn) rust control in ornamentsls has been studied for
several years. Supvression of spore production of galls on red cedars is the pri-
mary purpose of this work., Elgetol (Na-dinitrocresylate) prevented spore produc-
tion but proved injurious to red cedar foliage in some cases. Keitt's Bordeaux
180 formula has given excellent suppression of spore production on red cedars but
the two arsenite compounds in this formula are not easily obtained. Other fungi-
cides are being tested..

Hypoxylon canker experimental studies are in progress.

Shade tree leaf disease control studies especially on elm leaf spot and haw-
thorn leaf blight (black spot) are also being ecarried on.

Dutch elm disease control work in Michigen has brought about the establish-
ment of an Identification Laboratory which is financed and operated cooperatively
by the State Department of Agriculture and the Michigan State College. Over 800
samples were handled with about 200 positive Dutch elm diseased trees being found.

Oak wilt disease identification work is also carried on in this s=ame labora-

tory. Mr. Norman Smith will give you more information on surveys and on control
work in Michigan.

University of Michigan

S. A. Grzham

My interest over a period of years has been concerned chiefly with the sil-
vicultural aspects of forest insect control. There are certain forest types in
which no significant damage from insects has occurred over a vneriod of at least
two or three hundred years, Other types have suffered in varying degree. We are
engaged in studying these various types to learn how they developed and what prac-
tices will be conducive of desirable types. A specisl project on the ecology of
aspen supported by contributions from wood-using industries is underway, Includ-
ed in this is & study of the insects associated with decadence of aspen stands.

We have found that Seperda calcarata is very closely identified with this phe-
nomenon and the 59% of the infections by Hypoxylon occur in the egg niches or

small larval mines of this species. More than 95% of the Hypoxylon infections
occur in insect tunnels, These findings may have an important bearing on the
eventual control of Hypoxylon canker and our findings indicate the value that

may be expected from closer contacts between forest pathologists and entomologists.

Research Underway

White grubs in forest plantations (an ecological study).

Larch Sawfly. Temporarily quiescent awaiting increase in population.
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Ecology of susceptible and non-susceptible types.

Aspen insects,

Michigan Department of Conservation

N. ¥, Smith

We have had an oak wilt serial survey program in southwestern Michigan for
two years. Osk wilt was definitely found in an early stage in three southwest
counties in 1951 necessitating s general survey to determine the range of this
disease in the State. Thirteen counties were surveyed, picking up thirty-three
cases of oak wilt. Survey of twelve additional counties in 1952 added twenty-
two more cases. None was found north of Muskegon, Michigan, and the infestation
tended to diminish toward the East. We feel that the method of survey has given
a forty to fifty per cent coverage. Thus, possibly twice as many cases actually
exist.,

The University of Michigan, Michigan State College, the State Buresu of Plant
Industry, the USDA Forest Insect Laboratory at Milwaukee, and the Department of
Conservation 211 work together on our survey problems. A portion of the infor-
mation obtained from this insect pest survey is used for research purposes, and
more of it eventually will be as it is accumulated over a period of years, We
have 560 observation areas on stete and private lands; and, in addition, there
are others on Federal lands for which we receive revorts, In 1952 we received
over 1,250 individual reports on these observation areas, These pest surveys
have proved extremely useful in our conduct of the forest tent caterpillar pro-
gram and in setting up a control program for the Saratoga spittlebug.

William Bonifas Lumber Company

L. M. Argetsinger

Kimberly-Clark Corporation either owns or manages rather sizeable tracts of
forest land in Ontario and the Lake States, It is the desire of the company to
so manage these forest properties or to continuously produce pulpwood and other
wood products in the quantity and of the quality which will enable our mills to
maintain a favorable position in the highly competitive paper industry. As such,
the company attempts to practice the highest standard of forest management which
apvears to be practical. In the highly technical fields of forest vathology and
forest entomology the company has recognized that only through employing the ser-
vicesof men trained in these fields can we hove to keep losses by insects and 4i-
seases to a reasonable economic level,

Mr. Donald Prielipp, trained at the University of Minnesota, was told before
he began graduate studies that his job would be to determine and recommend methods
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of reducing losses to forest diseases in pulpwood forests under management, Ap-
plied pathology is no one way street, Assisting in research on Hypoxylon canker,
the company has supplied men and equipment to mske s field survey of the disease
and has established permanent study plots according to the plan set up by Drs.

J. R. Hansbrough and Ralph Anderson. Survey and evaluation of butt ang top rots
in second growth bslsam fir in Upper Michigan is a forerunner of an attempt to
manage balsam fir in relstionship to site and age of stand.

At the University of Michigan, Dr. Sam Grahsam specifically trained Paul Flink
to handle the job of applying entomological knowledge to current pulpwood forest
management. A series of permanent plots have been established in poplar stands
repeatedly attacked by forest tent caterpillar to determine the insects! effect
on stand development. We now are undertaking a survey to determine the yield and
quality losses due to insect infestation of spruce and balsam in pulvwood concen-
tration yards. Tests will be undertaken to determine the practicability of con-
trolling these losses.

Ximberly-Clark Corporation is not attempting to do fundamental research, but
wants to make use of research to keep technically abreast of the field,

Winnipeg Laboratory of Forest Biology

R, R, Lejeune

The Forest Biology Laboratory (Zoology Unit) at Winnipeg is responsible for
insect problems in the forested aress of Manitoba and Saskestchewan, The staff
consists of ten trained entomologists and biologists, nine rangers, five clerks,
stenographers, technicians, ete., plus seasonsl help.

Owing to the importance of the larch sawfly problem in Manitoba and Saskatch-
ewan, the laboratory has gradually assumed the major responsibility for lareh saw—
fly research in Canada. Research on meny asnects of the problem has been greatly
stimulated and aided by the free exchange of information with entomologists in
the Lake States. Other insects of current importance in the region covered by
the Winnipeg Laboratory are the spruce budworm, jack-pine budworm, forest tent
caternillar, large aspen tortrix, a pine scale - Toumyella Sp., pitch nodule maker,
and Hypomolyx piceus.

The following is 2 list of projects carried out at Winnipeg. Where spplica-
ble explanatory comments on status of project, investigstor's name, and progress
are included.

j The natural immunity of the larch sawfly to Mesoleius tenthredinis.
Project completed. Investigator, J. A. Muldrew.
In Manitoba and Saskstchewan (and probably the Lake States and eastern
Cznada) the larch sawfly has develoved an effective immunity to the
parasite. This is indicated by an invariably poor hatch of parasite
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eggs, which is associated with the formation of phagoeytic capsules
around the parasite eggs by the host insects. In British Columbia,
where a2 high percentage of parasite eggs hatch, encapsulation rarely
occurs,

Studies on Bessa harveyi, a parasite of the larch sawfly. In prelimin-
ary stages. Investigaton J. A. Muldrew.
Will deal mainly with population problems,

Population studies on the larch sawfly., In progress., Investigator,
W. J. Turnock.

Deals with comparison of population levels, structures, fluctustions,
and mortality in tamarack stands on different sites a2nd of various age
classes,

Nutrition - larch sawfly. In progress. Investigstor, R, J. Heron.
Objects are to determine larval foliszge consumption and relate to frass
drop, correlate feeding activities to defoliation patterns, and deter-
mine extent to which reproductive and survival potentials of sawfly poo-
ulations are influenced by competition for food.

Methods of sampling larch sawfly populations. In progress, revort ex-
pected during 1953. Investigator, W, G. H. Ives.

Objects are to develop a statistically reliable and rapld egg sampling
technique to estimate potential field populations, =znd to relste egg
counts to subsequent survival,

Small mammal predators of the larch sawfly., In progress, Investigator,
C. H. Buckner,

It has been found that four species of small memmsls are important larch
sawfly predators and two species are nf minor importance out of 14 spe-
cles observed or captured in tamarasck bogs., The relative abundance of
important species varies widely with the habitat. Quantitave data on
amount of predation will be gathered in 19573,

Studies on growth and mansgement of temarack in relation to the larch
sawfly. In progress. Investigator, ¢. V. Shearsmith.

Deals mainly with effect of defoliation on tamarack growth and = study
of patterns of past outbreaks,

Influence of soil moisture on larch sawfly populations. Completed.,
Overwintered cocoons in diapause may be killed by immersion in water
for four to six weeKs. Post-diapause stages in cocoons are highly sus-
ceptible to immersion. Newly-spun cocoons less than two weeks old are
also highly susceptible. Resistance to flooding is correlated with
rate of oxygen consumption,
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14,
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Biology of Hypomolyx piceus and its relation to root-rot in white spruce,
Completed. Report expected in 1953. Investigator, G, L. Warren, in co-
overation with Forest Pathology, Saskstoon, Saskatchewan.

Life history and description of stages, nature of injury, type and age
of trees attacked, and preferred sites have been determined.

Stand openings caused by dying trees in spruce stands. New project for
1953. Investigators, G. L. Warren, in co-operation with R, Whitney and
H. Van Groenwoud, Forest Pethology, Saskatoon, Saskatchewan.

Entomological aspect will deal with H, piceus relationship to the problem.

Life history and ecology of the pitch nodule maker, Petrova albicapitana.
Completed, article in press "Canadian Entomologist". Investigator,
W. J. Turnock.

The indentification and study of mature and immature forms of sawflies.
Continuing project, Investigator, H. R. Wong.

The life history and some aspects of the ecology of the large aspen
tortrix, Archips conflictana. In progress, report expected in 1953,
Investigator, R. M. Prentice.

Nutrition - Jack-pine budworm., In progress. Investigator, R. J. Heron.
Objects are to compare carbon-nitrogen ratios on flowering and non-
flowering jack-pine, to determine if foliage with various C-N ratios
differs in nutritional value for jack-pine budworm lsrvae, 2nd to com-
pare such physiological values as survival, rate of development, fecun-
dity, ete., for larvae fed on foliage and male flowers.

University of Minnesota

D, W, French

A.

Oak wilt.

1.

Movement of oak wilt other than through root grafts.

a, Transmission on pruning equinment,

b. Entry through wounds made at different times of the year.
c. Transmission on or in squirrels.

d. Movement through soil distinet from movement within joined root
systems.

e, Dissemination by means of wind snd rain.
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Control of oak wilt.

a. Tests to stop or limit osk wilt, in stands where wilt is already
well established.

b. Control in burr oak by pruning out infected portions of the tree,
Miscellaneous subjects.

a, Whether there are parasitic races of Endoconidiophora fagacearum.

b. A specific medium for the oak wilt fungus.
c. Toxins produced by this fungus (Hormel Institute project).
d. Reproduction in osk wilt infected stands.

e. Distribution of compatability groups A and B 2nd the conditions
required for their crossing,

Wetwood (In cooveration with the Department of Forestry).

5.

Isolation from a range of species that have wetwood.

Inoculation of these isolates into various species to check pathogenicity.
Survey for wetwood in natural stands, and in individual trees.
Epidemiology of the disease.

Effect on mechanical and physical properties of the infected wood.

Dissemination of wood decay fungi,

Movement of inoculum throughout the year.
Agents of dissemination.

Comparison of wind dissemination with other possible modes, such as
rodents and insects.

Miscellaneous projects.

l‘

Survey for cause of elm wilt in Minnesota; this is a check for Dutch
elm disease and phloem necrosis.

Microbiology of conifer seed (inactive at vresent).

Biolegicasl =zspects of insulation board.
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Effect of minor insects and leaf diseases on tree growth and general
tree health (in cooperation with State Entomologist Office).

Selection of desirable elms and poplars (in cooperation with the
Department of Forestry).

Hypoxylon canker (in cooperation with Dr. Anderson, USDA),
Mistletoe on black spruce (in cooperation with Dr. Anderson, USDA).

White pine blister rust parasitic race study (in cooperation with
Dr. Anderson, USDA).

Univergity of Minnesota

A, C, Hodson

Most of the research on forest insect problems has been carried on through
cooperative efforts of the University, the Office of the State Entomologist, the
State Forest Service and the Federal Bureau of Entomology and Plant Quarantine.
Generous assistence has been provided by the Federal Forest Service. The projects
on which the main effort has been placed during the past few years are summerized
briefly in the following statements.

1.

Plantation problems - Individual trees in several plantations have been
examined annually to determine the kind and amount of damage that they
may have suffered. At the Cloquet Forest Experiment Station over 9,000
trees have been examined critically each year over a ten year period.
The growth form and survival of the trees can be related to the histor-
ical picture of insect infestation afforded by this detailed survey.

The northern walkingstick - This insect, which has been present in out-
break numbers in the State since 1941, has been investigated in & number
of ways. Several tests to determine the best methods for chemical con-
trol have been tried with both ground and serial equipment, Population

-dynamics, including studies of dispersal, host selection, natural mor-

tality, etc,, have been given the greatest amount of attention, A bio-
climatic study of the distribution and sbundance of the northern walk-
ingstick has been particularly fruitful.

The forest tent caterpillar - With the forest tent caterpillar in one

of its periodic outbreak stages it has been studied intensively for the
vast three years, Control by standard recommendations for the applica-
tion of DDT by air and the testing of new insecticides have been includ-
ed in the investigation, Much of the biological research has been cen-
tered on the problem of natural control, the relation between population
density and oviposition, end survey methods.
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L., The larch sawfly - Both biclogical and control investigetions have been
made on the current outbreak population of the larch sawfly. The prob-
lem of timing air applications of insecticides hes been one of the most
important and at the same time one of the most vexing aspects of this
investigation.

5., An annusl forest insect survey has been conducted. This survey has now
been in continuous operation since 1939.

6. A number of projects involving studies of the larch sawfly, the red-headed
pine sawfly, the introduced pine sawfly, the shoot moth, Eucosma sonomana,
and the pine pitch nodule-maker have been developed by graduste students
for degrees at the University.

Lake States Forest Experiment Station

R. L. Anderson

Most of the Division of Forest Pathology, Bureau of Plant Industry, Soils,
and Agricultural Engineering research in the Lake States Region has been concen-
trated in a study of the Hypoxylon canker of aspen problem. A number of pulp
and paver companies have taken as active part in this work. Two hundred and
eleven, one-tenth acre plots were established in aspen stends in an effort to
determine the relationship, if any, between site, stand and tree characteristics
and prevalence of infection, Individual tree records were obtained on over 19,000
living and 10,000 dead aspen., NWo correlations were found between tree character-
istics, site index, or any of the factors analyzed which have 2 bearing on site
quality, and the prevalence of canker. Marked variations in prevalence of infec
tion from area to area in the region were noted along with reduced prevalence in
older stands. There is & strong probability that low stand density and stem ex-
posure may cause increased prevalence of infection. A number of permanent plots
have been established for long time study of the problem and thinning plots are
being established to evaluate the effects of thinning on canker prevelence.

I

A study is being conducted at the Dukes Experimental Forest to determine
the relationship between various types of injuries caused by partial cutting in
hard maple stands at a known time in the past and the consequent amount of decay
and degrade, Efforts are also being made to determine the important wood decay
fungi involved.

A study is being made to determine whether or not there are races of the
white pine blister rust fungus. This problem has an important bearing on the
breeding of white pine resistant to the disease, as new or different races of the
fungus might be able to infect prev1ously resistant strains of pine. To date the
results are inconclusive.
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A serious root rot of white pine in the Chittenden Nursery at Wellston,
Michigan, is being studied. A number of tests employing & variety of fungicides,
insecticides, and fumigants have not given contrel. Further studies are being
made to determine what is responsible for the root rot.

Indian Head Laborstory of Forest Biology

L. 0. T. Peterson

The geographical region served by the Forest Biology Laboratory at Indian
Head, Saskatchewan, is composed of the Agricultural areas of Manitoba, Saskstchewan,
and Alberta. In general, the southern and western portions of this region are
prairie, the northern and eastern portions are park belt,

Trees for planting on farms in this agricultural region have been distributed
annually since 1901 by the Federal government. In 1952, the snnusl distribution
was seven million deciduous trees to 5,180 farms, and almost 300,000 conifers to
two thousand farms. The total distribution from 1901 to 1952 is 236 million de-
ciduous trees snd six million conifers to approximstely 100,000 farms. The prin-
cipal species of trees distributed are box elder, American elm, green ash, vpoplars,
willows, caragana, white svruce, Colorado spruce, Scots pine.

The laboratory at Indian Head, Saskatchewan, was established in 1924 to cope
with insect problems occurring in farm plentings and in natursl stands on agri-
cultural and non-agricultursl lands in the Prasirie Provinces. The region was
later reduced to its present size by excluding non-agricultural lands. The prob-
lems were thus limited to investigations of insects and related pests affecting
farm shelter belts, ornamental plantings, and natural stands on farm lands.

Up to 1939, research included preliminary studies on the forest tent cater-
pillar snd fall cankerworm, and somewhat more detailed studies on the spruce spider
mite, pine needle scale, prairie willow leaf beetle, poplar borer, box elder twig
borer, box elder leaf roller. For several of these, applied control measures
were investigated. Extension became an important function during this period.

In 1940, the forest insect survey was initisted in the laboratory region.
Until the end of World War II, coverage of the region was devendent on the coop-
eration of the provincial agricultural extension services in Manitoba, Saskatchewan,
and Alberta, and on other cooperating sgencies. During the war veriod, the re-
duced laboratory staff was chiefly occupied with extension and the orgsnizing znd
directing of ennual csmpaigns to control the fall cankerworm and cecropia moth on
box elder and elm, snd, the yellow headed-svruce sawfly on spruce, in farm shel-
ter belts 2nd in urban plantings. Research was limited to field studies of the
poplar borer, and to field and insectary studies of the cecropia moth.
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Following World War II, the laboratory staff, facilities, and program were
expanded. Forest insect rangers undertook the field work of the forest insect
survey and more reliable information on tree insects was obtained. 1In research,
detailed studies on the fall cankerworm, yellow-headed spruce sawfly, pine needle
scale, and caragana seed chalcid were carried out. The caragana seed chaleid
proved to be a new species of Eurytoma, as yet unnamed. Its larvae live in the
seeds of caragana. This insect was important becsuse it interfered with a cara-
gana breeding program undertaken by the Forest Nursery Station at Indian Head,
These studies also included applied control using the newer synthetic pesticides.

Recently, the functions of the laboratory have been re-defined sand the lab-
oratory program changed to include more bioclogicel research, ZExtension work is
being greatly reduced, and also the routine testing of pesticides., The forest
insect survey is less a detection service and more a research tool. Its sctivi-
ties are centred around insect species of major importance to trees in the region,
and the supporting of the various research projects undertaken, including studies
of tree diseases. Research projects in progress are taxonomic and field studies
of aphids affecting trees, and investigation of tree seed insects. An investi-
gation of the progeny of mated and unmated females of the pine needle scale has
Just been concluded. Researches planned are population studies of the fall can-
kerworm, and 2 study of the forest tent caterpillar during its current invasion
of the agricultural region,

Laboratory Program - 1953

Projects and Project Leaders.

g [ Forest insect and disease survey - C. E, Brown,
24 Taxonomic and field studies of aphids affecting trees - G. A. Bradley.

3. Investigation of tree seed insects - A. F. Hedlin.
(currently of spruce and pines)

b, Investigation of population fluctustion in the fall cankerworm -
C. E. Brown, '

5y The forest tent caterpillar - Margsret E, P. Cumming,

University of Wisconsin

James E, Kuntg

Project Outline

Forestry at the University of Wisconsin is perhaps unigue in that we have
no undergraduate forestry school as such, but rather a group of scientists from
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different departments actively engaged in various phases of forestry research,
A number of research assistants participate in these projects while continuing
graduate study leading to higher degrees.

At present, forestry research at the University includes problems in forest
soils (S. A. Wilde and G. K. Voigt), forest entomology (R, D, Shenefelt and E. W.
King), forest genetics (R. A. Brink and R. G, Hitt), and forest vathology (A. J.
Riker, J, E. Kuntz, and R. F. Patton), Other departments contribute much to these

studies.

The Wisconsin Conservation Devartment, in cooperation with the United

States Department of Agriculture, the Wisconsin Department of Agriculture, sever-
al wood-using industries, and other agencies sssist and support these investiga-

tions,

Research on Diseases of Forest Trees Includes the Following Projects

1o

White Pine Blister Rust (R. F. Patton, A, J. Riker, and E. P. Van Arsdel),
The purpose of this program is to select or synthesize blister-rust re-
sistant white pines of good form, rapid growth, and superior timber tyvpe.
Selection of rust-free white pines from widely scattered aress of severe
natural infection have been evaluated both in a disease nursery and in
field plantings. Methods of propagating resistant clones by grafts and
cuttings are being devised. Since progeny from these open-pollinated
resistant trees hes shown low percentage of resistant individuals, vos-
sibilities of synthesizing resistant hybrids through controlled pollin-
ations and the vattern of this inheritance are being studied. The even-
tual establishment of plantations of resistant trees as 2 source of
resistant seed is a major goal.

Correlation of local meteorlogical conditions with blister rust infec—
tion, especially in southwestern Wisconsin where nstural incidence is
spotty, indicates modifications in local Ribes ersdication Drograms
and in recommendations for plantings.,

O2k Wilt Spread and Control (J. E. Kuntz, A, J. Riker, and C. H. Beckman),
Major emphasis has been given to the manner of local spread and to meth-
ods for its control. The progressive, tree-to-tree spread of oak wilt
through extensive, natural, underground root grafts has been demonstrat-
ed. The role of such root grafting among seversl forest trees has been
studied by means of dyes, poisons, and radiozctive isotoves. Several
"adopted" root systems have been found, Severing these connecting "pipe-
lines" either mechanically (trenching, root cutter, ditch digger, etc,)

or chemically (a barrier of poisoned trees) has nrevented further local
spread.,

Factors affecting host-varasite relationships and disease development
have been investigated. Rapid plugging of the vescular system of an
infected tree with tyloses and gums as much as 4 days before leaf wilt-
ing appears may contribute to symptom development and death of the tree,
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3.

Woodpecker drilling and squirrel gnawing have been found closely asso-
ciated with fungus sporulation beneath the loosening bark of wilt-killed
trees, However, means of long-distant spread remains unknown,

Poplar Improvement and Disease Resistance (K. R. Shea, J. E. Kuntz, and
A. J. Riker). Productivity of our native aspen is seriously limited by
disease--especially by Hypoxylon canker. Improvement of existing stands
appears limited. Despite these difficulties, poplars are still among
our fastest-growing trees, are easily propagated, readily hybridized,
and have an increasing variety of uses. Hybrids produced elsewhere, al-
though fast growing and of established quality, have proved unsuitzble
in Wisconsin for various reasons.

This selection, vropagation, and hybridization of superior native pop-
lars already growing under Wisconsin conditions have demonstrated dif-
ferentials in rooting ability, growth rate, znd disease and insect re-
sistence. Improved technigues for hybridization, propagstion, and
culture have been devised, Seed viability was maintained in storage

at low temperatures and moderate humidities. Damping-off was controlled
by soil and seed treatment.

The incidence and development of Hyvoxylon canker studied in 67 forest
plots in central and northern Wisconsin demonstrated fungus entry
through various resistance of cottonwoods and their hybrids as com-
pared to aspen,

Damping-off of Coniferous Seedlings (J. G. Berbee and A, J. Riker).
Damping-off, though sporadic, is a serious problem in Wisconsin nurser-
ies. Present investigations include further clarification of the soil
and climatic conditions under which the various damping-off organisms
operate together through practical control with newer fungicides,

Chemical Herbicides in Forest Practice (J. E. Kuntz and A. J. Riker),
Studies involving the use of chemical herbicides include; (1) weed con-
trol in forest fire lanes and access roads, (2) reduction of seed com-
petition in forest plantings, (3) weed control in forest nurseries, and
(4) the eradication of undesirable trees, especially as it avpplies to
the control of oak wilt,

Other projects include studies of physiological needle droop of red
pine; root rot of conifers, especially in vlantations; resistance to
cedar apple rust; and the control of cedar blight,
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University of Wisconsin

R. D, Shenefelt

In Wisconsin research on forest insects is conducted &t the University and
largely supported by funds from the Wisconsin Conservation Department. Detection
survey, appraisal survey, and control are carried on by the Conservation Depart-
ment in co-operation with the State Department of Agriculture,

One of our research projects is concerned with the spread of oak wilt by
insect vectors. All results to date have been negative. We also have a number
of problems in connection with nurseries, including a white grub problem. We
have obtained excellent control of white grubs with a number of the newer insec-—
ticides, and are now attempting to determine the amount of chemical residues left
in the soil after varying periods of time. Another vproject, which deals with the
effects of insects and their control in pulpwood, is supported by the Nekoosa-
Edwards Paper Company, This project has been going on for four years now, We
have nearly finished a study on jack pine and have started a similar one on pop-
lar, We follow the pulp logs from the time they are cut through the making of
paper and its tests, We have started some long-range projects on the composition
of certain forest types in relation to forest insect outbreaks snd are studying
the long-range effect of forest insect outbreaks in cooperation with the Northern
Lakes Research Center of the United States Forest Service. We would like to
stert a project on biological control of forest insects in co-operation with Dr.
MacAloney and his group at Milwaukee, Wisconsin. This is an extremely brief
gsummary of the work we have underway at the University.

Forest Pathology in Ontario

L. T, White

The universities in Ontario undertake s number of special vproblems in forest
pathology. Some of these are supported by grants in aid from the Ontario Research
Council, Studies of developmental plant physioleogy, mycorrhiza, and tree growth
in relation to respiration are undertaken by Dr. C. H. Duff, of the University of
Toronto, The Ontario Research Council alseo supports Dr. Carl Heimburger's studies
of forest genetics in the development of disease-resistant trees. At Queen's
University, Dr. H. M, Good is conducting histological and anatomical studies in
relation to infection of wounds by decay fungi; and studies of changing substances
in the succession of fungus attack. Dr. Chase, of the Ontario Agricultural Col-
lege, Guelph, Ontario, is to undertake studies of the microbiology of forest soils.
The first problem may relate to the fixation of nitrogen in certain acid forest
soils. These studies will be closely integrated with the soil site evaluations
of Mr. Angus Hills. In Ontario, research in forest pathology is mainly the re-
sponsibility of the Laboratory of Forest Psthology at Toronto. This laboratory
came into being in 1947 2nd since then has worked in close cooperation with pro-
vincial forest authorities. The work is undertaken under the terms of a federal-
provincial contract. This contract provides for the construction of a2 modern
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and well equipped laboratory at the Southern Experimental Station, Maple, Ontario.
This laboratory is being built and will be maintained by the Province and staffed
and administered by the Canadian government. It should be completed and occupied
by mid-summer of 1953. The relationship of our two disciplines is very close.

The forest pathology programme is integrated with the general programme of forest-
ry research conducted under the Provincial Department of Lands and Forests. With-
in this programme are the following:

Disease Survey Dr. Quirke is charged with the conduct of this survey in
Ontario, The survey ovperates in cooperation with the Forest Insect Survey
and employs the same staff, Aporoximately 5,000 disease samples were proc-
essed during 1952, the second year of survey activity within this scheme.

Physiological Diseases Physiological diseases provide a number of major
projects at the Toronto laboratory. Included here are the abnormal condi-
tion of yellow birch and the needle blight of white pine. Some 3,500 yel-
low and white birch trees in 35 sample plots are under continuous observa-
tion. There is evidence that the rate of deterioration in Ontario has been
retarded and that increasing numbers of trees in vigorous age classes are
showing improvement in their crown condition. Recently, efforts have been
directed towards a study of root systems of yellow birch, particularly in
relation to the occurrence of dead root tips and of mycorrhizal formations
on healthy roots. Dr. V. Slankis, an expert on mycorrhiza, has been employ-
ed to undertake these and other related studies. It is indicated that a
correlation exists between these occurrences and the "deterioration" symp-
toms present in the tree crown, Similar relationships have been found in
the roots of residual yellow birch trees in the Maritimes by Mr. D. R.
Redmond. Mycorrhizal development and its relation to temperature, soil site
conditions, and to other soil inhabiting organisms is a2 msjor concern in

our attempt to discover the cause of the abnormal condition of birch in
Ontario., Similar studies of roots of white pine may assist in defining the
cause of white pine needle blight.

The alleged injury to forest stands by sulphur fumes emsnating from the
stacks of large smelters in the Sudbury area is under study by the Toronto
laboratory.

Nursery Diseases Damping-off of red pine seedlings is a2 serious problem in
our forest nurseries. Unlike the pattern in other areas the principal cesussl
organisms encountered are Fusaria. ZExperiments are conducted using peat
moss, acidifying chemicals and other soil amendments with varying degrees

of success.

Introduced Diseases A number of introduced diseases are causing concern,
Among these is the white pine blister rust. Our present effort includes
surveys and assessments, studies of infection courts, and studies of silvi-
cultural control. The Dutch elm disease is now established in Ontario and
undoubtedly will require attention directed towards selection of resistant
elms and genersl sanitation,
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Silvicultural Studies Silvilcultural studies have been undertaken by this

laboratory. There has been considerable work in determining decay losses
existing in different aged stands of white pine, balsam, poplar, spruce,
sugar maple, and others. These studies were designed to provide information
required in the construction of forest inventories and menagement plans.
Studies of the break-up and replacement of stands following fires and severe
insect depredations are being conducted..

Mycological Studies A number of fundamental mycological studies derived from

diseased material received in the forest disease survey are proceeding. We
have assigned an officer to undertake work concerning pathological aspects
of Dr. Heimburger's forest tree breeding programme,



CENTRAL INTERNATIONAL FOREST INSECT AND DISEASE CONFERENCE
STATEMENT OF OBJECTIVES

Purpése;
To make possible the free and informal exchange of forest insect and disease

information between interested personnel in the Lake States and the Central Prov-
inces of Canada.
Officers:

Only one officer, a chairman, will be elected. His term in office shall
begin with the close of the annual meeting 2t which he was elected and shall ter-
minate with the election of his successor,

The chairman shall be responsible for:

(a) Arrsngements for the annual meeting. He may call on representa-
tives from the States and Provinces for assistance as required,

(b) He shall compile and distribute agenda for the annual meeting,

(¢) He shall preside over the annual meeting.

Meetings;

(a) One annusl meeting shall be held alternately north and south of
the international boundary if possible.

(b) The only record of the annual meeting need be a mailing list,
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Asmodt, T, L.
Aamodt, T, T.
Anderson, R.
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Atwood, C., A.
Besl, J. A.

Beckwith, L. C,
Belyea, R. N.
Bznjamin, D, M.
Bier, J. E.

Buell, B. G.

Bulger, W. 0.

Butcher, J. W,
Buzicky, A. W.
Campbell, R. N.

Chambers, E. L.

ATTENDANCE AT JANUARY & AND 7, 1953
CENTRAL INTERNATIONAL FOREST INSECT AND DISEASE CONFERENCE

Address

University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

Neenah, Wisconsin
Toronto, Ontario
Washington, D, C.

628 East Michigan Street,
Milwaukee, Wisconsin

Forest Insect Laboratory,
Sault Ste. Marie, Ontario

628 East Michigan Street,

Milwaukee, Wisconsin

Division of Forest Biology,
Ottawa, Ontario

Green Bay, Wisconsin

University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

University Farm,
St., Paul, Minnesota

Department of Plant Pathology,
St. Paul, Minnesota

State Department of Agriculture,
State Capitol,
Madison 2, Wisconsin

Affiliation

State Entomologist
State Entomologist
USDA Forest Pathologist

Kimberly Clark
University of Teronto
USDA Forest Insects

USDA Forest Insects

Canadian_Forest Biology

USDA Forest Insects

Canadian Forest Biology

Northwest Paper

State Entomologist

State Entomologist

State Entomologist

University of Minnesota

State Entomologist
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Dieckerman, N. B.

Drooz; A, T,

Flink, P, R.

French, D. W.

Fridlund, P. R.

Graham, S, A..

Hansbrough, R.

Harrison, C. E.

Hayward, J.

Hodson, A. C,

Kaufert, ¥, H.

Kroeber, J.

Kuntz, J, E.

Lejeune, R, R,

Address

Division of Entomology.,
University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

628 East Michigan Street,
Milwaukee, Wisconsin

Iron Mountain, Michigan
University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

Division of Entomology,
Ann Arbor, Michigan

360 Prospect Street,
New Haven,ll, Connecticut

Metropolitan Building,
Minneapolis, Minnesota

University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

University Farm,
St. Paul, Minnesota

Metropolitan Building
Minnespolis, Minnesota

Department of Plant Pathology,

Madison 6, Wisconsin

University of Manitoba,
Winnipeg, Manitoba

Affiliation

University of Minnesota

Lake States Forest
Experiment Station
USDA Forest Insects
William Bonifasg Lumber
Company

University of Minnesota
State Entomologist
University of Michigan

USDA Forest Pathology

United States Department
of Agriculture

State Entomologist
University of Minnesota
University of Minnesota
United States Department
of Agriculture

University of Wisconsin

Canadian Forest Biology
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MscAloney,H, J,

McGugan, B. M,

Mickel, C, E.

Morofsky, W.

Oppel, A, F,

Oschner, H, E.

Peterson, L., 0. T,

Prebble, M. L,

Prielipp, D, G,

Putnam, H,.

Riley, C. G.

Ritter, L.

Shenefelt, R. D.

Smith, N. F,

Strong, F. C.

Trampe, W.

Address

628 East Michigan Street,
Milwaukee, Wisconsin

Forest Insect Laboratory,
Sault Ste. Marie, Ontario

University Farm,
St. Paul, Minnesota

Department of Entomology,
East Lansing, Michigan

State Office Building,
8t. Paul, Minnesota

623 North 2nd Street,
Milwaukee, Wisconsin

Forest Insect Service,
Indian Head, Saskatchewan

Division of Forest Biology, .
Ottawa, Ontario

Iron Mountain, Michigan
Metropolitan Building,
Minneapolis, Minnesota

Laboratory of Forest Pathology,
Saskatoon, Saskatchewan

University Farm,
St. Paul, Minnesota

Division of Entomology,
Madison, Wisconsin

East Lansing 13, Michigan

Department of Plant Pathology,
Bast Lansing, Michigan

University Farm,
St. Paul, Minnesots

Affiliation

USDA Forest Insects
Cenadian Forest Bioldgy
University of Minnesota
Michigan State College
Conservation Department
United States Forest
Service

Cansdian Forest Biology
Canadian Forest Biology
William Bonifas Lumber

Company

United States Department
of Agriculture

Canadian Forest Biology
United States Devartment
of Agriculture

University of Wisconsin

Conservation Devartment

Michigan State College

State Entomologist
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Underwood, N, B.

Wallin, W.

White,

L. T.

Address

Wisconsin Rapids, Wisconsin

Department of Plant Pathology,
St. Paul, Minnesota

Laboratory of Forest Pathology,
144 Front Street West,
Toronto, Ontario

Affiliation

Conservation Department

University of Minnesota

Cansadian Forest Biology



